
f^ RJISI RJiS] RJLSI RJiSI 




RJ151 RJ151 Rjisi raiisi : 



INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 



This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed which is identified hereu 



t tf a : &7t 2003 05 ^ 13 a 
Application Date 

t tf t !^ : 092112920 
Application No. 

Applicant(s) 



Director General 



2003 

#xa#^ : ©it ^ 

Issue Date 



teST AVAILABLE COPY stfaf Na ' 



08220690310 



mmwm 




( ) METHOD FOR FABRTCATING NANQMETF.R GATE IN SEMICONDUCTOR 

DEVICE USFNG THERMAT J.Y REFT.OWED RESTST TECHNOLOGY 




'■ (4^3t) mm. 

(^-^^ Edward Y. Chang 

^^fJxMiik : (4^3^) m\^wmmmmmm-m 38 if 



S^-(^^)5&MMM (^^) Taiwan R.O.C. 




(^;^) National Chiao Tung University 
j±Jgm^^»/fifeilh : (4^:^) fft^ffiAgg^ 1001 

(^:^) 1001 Ta-Hsueh Rd.. Hsin chu. Taiwan R O C. 
MM • C^"^) ^mm.m (^3t) Taiwan R.O.C. 



1 - 



mx 2 

Huang-Ming Lee 

ii.^mw± -i^^) mm^^AsmmmmM 2 m 18-2 m. 

(^35:) 

'. (^S:) ^MMM. (^^) Taiwan R.O.C. 



m m m - m m m m m m ^ m m m m ^ m. m m n 
^mmmm^jtijm • ^ ^ t ^ m m - ^ m m m m 
m m m m m y6 m n ~ m m ;t ± > ^^mmm^rn^- 

m ■ R m m m ^ m ^ - m m m i^^ m m ^ tt ^ m m u 
m m m m. i& :t B - m ^ ^ y6 m. (ii)m - m ^ m m m m m m 
y6 m ' m m m m m w it > (iii)^-HJoMms5:«^^ 

Tt: PI. HI ^ ; m m m m :sl ^ m m m m :sl m M m m m 
i^m m (v)j.M m "f- m m m ^ m m m m m m m. ±. ~ m ± 
mm iix R (vi)^ m m m ^6 m lix m m. m m • % m n 
m m m m ^ m m • i^xmmijumij^m^mmytm - m 
m m m &3 m m m m R ^ m. • m m m m ^ m m m m m m ^ m 



-4 



1 

2 
3 
4 
5 



m ft m (GaAs)s m. 

mm 

\B m 




-5- 



1. 

2. 

3. 

m^miii ■■ ^mmm (im) > am - mm mmumi 
1. 



2._ 
3, 
4, 
5. 



6. _ 

7. _ 

8. _ 

9. _ 
10. 



1. 



2. 

3. 

1. 

2. 

3. 

1. 

2. ; . 

3. 



-6- 



\ .m. m m -i. ^ m ^ 'm. 

^ W is - @ f ij ffl ^ 0 ^)ft Tfe PI fij ^ ^ ^ m W @ 

^ m m m ^ m • t m m m m m ^ m 7t m m ^ • 

myhmm%miiim^^ijm • tra ^ ^ ^ fij m ith 



-^jj $n Yoshimi Yamashita, Akira Endoh, Keisuke 
Shinohara, Masataka Higashiwaki, Kohki Hikosaka and 
Takashi Mimura: IEEE Electron Device Lett. 22(2 00 1 ) 3 6 7, 



m 400GUZ m ± m m m m ^ m m 25 m ^ m m ^ 

W ISi InAl As/InGaAs H E M T S ( U 1 1 r a - S h o r t 25-nm-Gate 
L a 1 1 i c e - M a t c h e d I n A 1 A s / I n G a A s H E M T s within the Range 

of 400GHz Cutoff Frequency) 4"^^ : ^f^5^^^ 

^ (3 0 m 300GHz)S:^«7|tt^ (300GHz S 3THz)i^^$BH4' 



InAlAs/InGaAs M ^ M ^ ^ M h^b If (HEMTs)f^ M ^ M ^ 

z m m m > m m \st u m ^ m m m i^. m &3 m m ^ m ' ffi 

IfefPTSig ■ RiSeijjtfl;?^^;^(sheet electron densities)' 



-7- 



FETs(^ ^ s ft HEMTs ^ ^ M m m ^ '\± ^ ± ^ m ^ 

1^ i£ ® m jg ^ i-^i 15 # " 

' m ± m m > n m m % m m • m m 
n m m m m • ^^a^^ • m m m ^ -e. ^ m m m n m u > 

Rmmmi±&Bmm » /Otn # » ^ • 'it nt - ^ ii m 
m m ^ m zmm • 

@ jfcb ' W i^i^ g ^ ^ tB - ® ^ « ^ ' 5r^ IP ' ^ ^ m ;i f^T 

^«js^b:5^ ' n m m yh n o. \ m ^ m % • m 
s fit » ^ ;^ M ' IP rt m 5'j 0 /J^ m ' ^ m n m i& ± 



3 . M 0^ ^ 





5^ 


Ji 




m 


















m 


fit 














7t PI 














m m 








ft 




m 






:^ 




















m 




IP «r 


m 








0 . 








;^ 








^ % 






> 


M 






tte m 


^ 


m 






















1^ 


m m 



' B\i ^ m m m m 1% % m m - fa -ft it ^ s > m i& ^ 
m. m.^ ' R mm m m - ^^my5mi^m^m'¥-Mmmm:^ 
m m m. y6 m m \fn m i"? th ^ ^ m. m m • 

m ^ ± izft g 6^ ' m m ^ m m 7^ ~ m ' m m ~ m m m 
m m hfi m m m m m ^ i¥: wl m m n m m m m ^ z 15 > 

^ T ^'J ^ 1^ : 

(nm m - m m m i$i B m m m m ye m n - m m ^. 

-8- 



u m ^ff m $^ m - m ^ ye m ' Rmmm^m^-mmyt 

iii)m - m ^ m i]u m m m m m • m m m m yt mm it • 
iiii)m - m m m m m z m ^ M u m m m • i;x m. m is ^ ^ 

(iv)fij m m m m R m m m m m R m m Hi m m m z m m > 

i) ^ m m m yd m i^j. m m m » 
^mwL^nmmtummmzmmWi > iix m m m m 15 ^ ^ 
m.m m m > ^ Jii m # uq Bt r^^ ?a s • mm m m z m 

. m m m m z ±. m m > ^4^^js®^pi:^ 

— ^ttfe • ^^j«:2i^^0^;^±sftiEiA ' M ^ m m m ye m 
m i'(MMA-uAA)(^mnmm^m-^mnmm^mm)y6 

Hii-^Jte ' ts»^^Hg;t±5i!t^i^5 ' n ^ m ± m i^s 

Ti/Pt/Au ^ » ^ M ° 

iJb m ~ ^ m ' ^ ;^ ± 2ft H i£ ' ^ 4" lg !]□ 

:^ ^ iHi itu ^ ^ Tfe Pfl ;^ i*i B# r«1 5: it S 7 5 lii^^ ' 1 2 5 °C ' R 



-9- 



m m - ^ m • ^ m m z ± mm • ^ ^ m m m ^ ^ 

R m m m z m m m ^ m m 2 5 o r iso°c ' m m m r^^ ^ 
m 3 ^ m " 

nb X m ~ ^ m ' m m ^ m z ± mm ¥^ > n ^ m ^ m m 
m m ;z ^ m m m n m ^ m m ^ m - 

n Ob m ~ ^ m ' ^i^2^#0^;^±2!i^iA ' n ^ m m m :t 
m m n t m. zi\-^ - 

x^ii-^tte • mu^^m:z±.mm^ > n ^ m m m n 

5$ -ft ^ (GaAs)S *5 ° 

m MiBK:i?A = i:3zmmmmmmm <• 
M IE 5i - ^ tte ' m ^ ^ m z ± m m p^. ' n ^ m m yt m 

°S M ^ PMMA > LOR^ PMGI> ? (MM A - M A A) Jt ^ {i^ M M 

m ytm. m m - 
4.m m 1j ^ 

n ^ m n m m m 7t • it • m m m m m m m 
' M»M^!jMf^ffi5^jeii:2^^B^ ■ m ^ m m m m m 
m m z m m - 0 ?± « ite • ^ isi m « si # 3^ ;^ ie 

^ ' i% M ;T!i M 1® ^ 5^ ^ ^ 0J ;t Ib l« 1^ • 

0mm i(a)s i(d)H ' m Tjk m m ^ ^ m z -m ^ m m m 

m 15 m Jt - m m i± m m m m m m ^ m ; 2ffl . 

m Tf. m m ^ ^ m m n m m z Id m m. m ° ' ^ m 2 m 

z P ^ SI . m m -■ m m m <t m iGaAs)m m 1 • 'it # 0^ 

- 10- 



m.m^mnmmmm > m m wl m ^ m m n m m ^ m i^ ^ 

m :t m m ^ m m ^ m m n m • ^ p m. si r s3 ^ . 

sts± ' m m y6 m 2 u m m ^ ^ it m ^ m m u m m m m m 
j^m^^ytm ' m ^ mn m m ^ m (pmma) . m m ytm ^ m 

n m m ^ m - ^ m n m m ^ ^ ^ (^(mua-maa)) > m t mm 
w. ttf ^ ^ m m m m » m m m ^ m m i^x m ^ m m m ye m m 
it ' m m m m m ^ m M 2 5 0 r 1 s 0 °c ' m m ^ n 3 ^ m 
' mm H^)m ^ m 7?^ z m m • m^mm^^m^mnytmm 
m ' m m m ~ ^ m jx - m (pmgi) ' r m m ye m (lor) 
iff oj m m i^A m m m p(mma-maa). r puma m ° 

m T m ' ^ ^ m S4 ^ 'mm 4oooovjp5i«M;^ii^^ 
wl m m m ' i;i m m m 15 ^ > m m yt m ± ■ m m m 
Tmmm^^ytmmm'wnpm ss^p 'mmmmmm^m 
m m (MiBK-AP A = i .3)' m m R iii M tt, rmmm 4' mm ub) 
m ^ pn TVs z m m » ^^f^sffl Tmr^mf^mi^mmr^Jt^^ 
% m [fu ± m :z m m m 9^ m - 

mm ' ^ s6^ ' m ^ m m I1 ^ ^ m m yt m. - m 
ii§ ii # 61] jp Ht re^ ffl jg % ' ;!ja B# ^.^ m m 

7 5 # 1 2 5 r ' ti 4^ ^ 0^ M * ^ PR 5^ iLt ^ f« ' ^ 

' ffn ff^ m M ^ 6^ ^ ^ IS r^i @ E s ' $0 n 1 (c) 11 >f m 75 - 

- 1 1 - 



m tiu Ti/pt/Au m m ^ m • i^j. jsl ^ ^ m ss ^ • m. n m m 
(Lift-off)i!i fi ' u n m n ^ m R ^ m • m'^ m m 

$p±^i:i^ ' m n ^ m m > M-^m?m^^ij©s:i?ii°i^L 
(Thermal refiow)^ m m ' m m fM w ^ iiu m m u im m m 

^ m m m m 15 ^ )m \Bi y6 m • m ^ m i^^ n o.} m ^ 

(IP ' m ^ Wl)^ % ' m St ' Rl W ^ tte ffi $^ ?1 iS II Jg S: 1^ 

' m ~ P m ' ^Mii-^r^^^RTf • w. ^ m ^ m 

mmnnm^m±mm (cut-off frequency)]^: W. ^ M M 
^ ^ (oscillation frequency) - 

o ^ m 3 m m m m m m > i^^ri^sa^i^SBj:^^ > n 

m n 163.1 ^ti^: ' m m ^ *x m TVs ; m ^ m i^^m m m m • m. 

TVs m m ^ m m 1j m ■ n m n m m ^ -z ^ m ^ m ^ m u m 

m ' M ^ m m m \H] m z % m m m 30.59^^ ; m 5 m i^. m 

m ^ m ' m m m mm 15 m m ^ !^ z ^ ^ &L m m ^ m m 
m m m m 'a m m ■ 

50.0 m ^ • 

n 6 B) H ff^ ' m Tik m m ^ m m z m u m r^^ R m m 
m m Wu n R ^ (c.D.)^ m i^^ • ^ ^ ^ a 0 ;^ m 
m mm m R 11^ m - m. y^.m m \b\ ^f, ^ m m m z m ^ m. m, m 
m m i}^ m ^ m - ^ z m m - 

i^x ± ^ m ' Mm:$:^Bj;i^^Km^yMB ■ a^tgi-M 

]\t m ^ m m n tM z m m > ^ ;i {i< ^ 0^ ^ it s a 

- 1 2- 



R m m m ^ m m i'^ ^ fs w- m n m it m B B • m m m 
m m m m m. ^ m m ° 
s.m ^ m w m m 
m 1 ( a ) M I id)m m fr^ m m ^ m 15 ^ ~ n ^ ^ ^ u 

m 2 HI fM H ' « 75 » ^ ^ 0j « M ;^ :^ j)tL fM = 
m 4ii{^^^m®Bi • m TVs u M ^ ^ 15 ^ » ^^i^ifj^ni 

m 6 m i^^ m m > ^ # ;i 0 st r^^ ^ s fit 

p^i @ # R T^ ( c . D . ) ;^ IS <^ • 
± g gI5 ^ ;^ ^ M 

1 GaAs ^ 

2 m m y^m 

3 li Jl 7t PI 

4 pa p 

5 wi m ± M 



-13- 



\ . - m m m isi ^6 m ^ m m m ^ ^ itR m m n ^ m m m: m 
^ z 15 ^ ' ^ ^ r n P m • 
con m - ye m m m ^ i& m m. m m m ^ m n - m m 

m m ye m m m m ^ M tt m m m iM. m m m m i& z ^ ~ 'm ^ 

^ 3fe PM ; 

- m m ^ m m m m m ^ m ' m m m ye m m it • 

(iii) m - m m m m m m M m m m > iii, m. m 15 ^ 
^mmmyem±mmaimf^mmjtyemmm > 

(iv) ^ij m m m m R m m n\ m^Rti^m n^mmm m - 

( V i ) ^ 1^ M ^ 3fe PI J-M. ?^ ^ W @ ' 

^ m m ^ ^ n m m m ^ 2. m m m. • \ikm mmmii ^ 
m m.mm yem. • m ii ^ # up fi^ st s • '^mm m 

2.-m ^ m M n mm m \ m z 15 m ^ ^ ^ m m. m yeu n ^pmua 
(.m ^ m n m m ^ m )ye u ^ hOKmm yeu) " 

2>.m ^ m M m mm m \ m • n ^ mm m yeun 

p(MMA-MAA)(^ m n ^ M ¥ m - ^ mn^m^w^)^ 

^.tw ^ m M n mm m \ m 15 m • ^ m ^ m i% li/pt/Au 

- 1 4- 



m m ^ m <• 

5 .m ^ m m m m m m i m ^ 15 m > ^^iiimimmmis^m 

m m m ^ m ^ m m m m R m m 7 5 # » 1 2 5 "c • r m m 
m iju m 1j ^ " 

6 .-m ^ m m m m m m im^ti^m'^^mmmytmRmm 
^ m 7^ iju m m ^ m n 2 5 0 r js: iso^c ' m m m m ^ m 3 
^ m " 

1 .-m ^ m m m m m m \mz:i5m'n^m^mmmy6m^ 

P ^ mm m n m ^ m m m m ^ 
B .tn ^ m m m m m m i^;^:^^ • n ^ m 

m ^ m m ' 

9 .m ^ m m m m m m i m 15 m • n m 

(GaAs)S " 

\o .m ^ m M m m m m i m 15 m • ^ m 

MIBK:IPA=1:3 ^lift^tfSM^^il ° 

w .m ^ m m m m m m \ m 15 m - M^mm^m^n^ 

PMMA ^ LOR ^ PMGI ^ P ( M M A - M A A ) ii^ ^ {i^ M M ^ M 

m m m ° 



m \H] m 



m. m, m it m 



-15- 




e~ 



— P(MMA-lvIAA) 3 



— PMMA 2 

- — GaAs 1 

(a) 




- 16- 



SI 



S2 



S3- 



S4 



S5 



S6 



S7 



S8 



-17- 




BEST AVAH.A«t^ no^^v 

-19- 



